Regulation of eNOS in normal and diabetes-impaired skin repair: implications for tissue regeneration.
An important role of inducible nitric oxide (NO) synthase for epithelial action during skin repair has been well established. Although a delayed healing of skin wounds has been recently described for eNOS-deficient mice, a participation of endothelial-type NO synthase (eNOS) in skin repair largely remains unclear. In this study we determined the expression pattern of eNOS during wound healing in healthy and in diabetic mice. Remarkably, normal repair in healthy animals was characterized by a moderate induction of eNOS at the mRNA and protein level, whereas diabetes-impaired healing was associated with a clearly reduced eNOS protein expression. Immunohistochemistry revealed the endothelial lining of blood vessels within the granulation tissue, and also keratinocytes of the wound margins, the developing neo-epithelium, and the hair follicles to express eNOS protein. Keratinocyte-derived expression of eNOS could be confirmed at the mRNA level in vitro for human primary keratinocytes and the keratinocyte cell line HaCaT. Furthermore, eNOS enzymatic activity most likely contributes to epithelial regeneration, as eNOS-deficient (eNOS -/-) animals exhibited reduced wound margin epithelia associated with reduced keratinocyte proliferation.